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United KingdomReceived 22 July 2005; accepted 25 July 2005Summary Sinonasal undifferentiated carcinomas (SNUC) are highly aggressive
lesions arising in the superior nasal cavity and paranasal sinuses. The differential
diagnosis may be wide since a range of similar lesions may present at this site.
Recently the criteria for diagnosis of SNUC has been clarified. Histologically they
show marked pleomorphism, mitotic activity and necrosis with no evidence of squa-
mous or glandular differentiation or of rosettes. They express low molecular weight
cytokeratins and are typically negative for S-100 and neuroendocrine markers. They
do not express EBV.c 2005 Elsevier Ltd. All rights reserved.
KEYWORDS
Carcinoma;
Undifferentiated
carcinoma;
Nasal sinuses;
Nose;
Nasopharynx;
EBV1
d
2Introduction
Sinonasal undifferentiated carcinomas (SNUC) are
rare tumours first identified in 1986,1 although they
were most likely diagnosed as undifferentiated or
anaplastic tumours prior to this time. SNUC are
highly aggressive lesions which usually arise in the
superior nasal cavity and paranasal sinuses. The
median age of presentation is the sixth decade
and men are more commonly affected (male to fe-
male ratio of 2.3:1).2 The natural history, clinical741-9409/$ - see front matter c 2005 Elsevier Ltd. All rights rese
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understood,3 but recently, the criteria for a clinical
and histological diagnosis of SNUC have been clari-
fied.2–4 The purpose of this report is to present a
case of SNUC and to review the current concepts
of diagnosis and differential diagnosis.Case report
A 47 year old Caucasian male first presented com-
plaining of epiphora and redness of the canthal re-
gion. He was a carpenter who smoked 25 cigarettes
a day and drank 42 units of alcohol a week.rved.
Figure 2 Low power view showing cords of sinonasal
undifferentiated carcinoma with areas of necrosis.
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dacrocystorhinotomy was performed. A year later
the patient complained of loss of sensation associ-
ated with a large expansile mass extending from
the left infraorbital area to the medial canthus
and lateral aspect of the nose.
Computer assisted tomography revealed a large
mass occupying the superior nasal cavity, maxillary
sinus and ethmoid region, with destruction of left
lateral wall of the nose, pterygoid plate, medial as-
pect of the left orbit and the floor of the frontal
sinus. There was no radiographic evidence of intra-
cranial spread (Fig. 1).
Histology showed a poorly differentiated tumour
composed of large round cells arranged in sheets,
ribbons and cords associated with foci of necrosis
with an occasional comedo-like pattern (Fig. 2).
There was prominent pleomorphism, with numer-
ous bizarre mitoses. In places the nuclear morphol-
ogy was indistinct with a ‘smudged’ outline while
elsewhere the nuclei were vesiculated and open
with small nucleoli (Fig. 3). There was no evidence
of squamous or glandular differentiation or of
Homer Wright rosettes or a fibrillary matrix. Dense
lymphoid infiltrates were not seen.
Immunohistochemistry revealed strong positiv-
ity for the epithelial markers AE1/AE3 and Cam
5.2, with weak expression of EMA (less than 10%
of cells). Neuroendocrine markers including NSE,
synaptophysin and chromogranin A were negative.
In situ hybridisation for EBV (EBER-1) was negativeFigure 1 CT scan showing a coronal image with a large
mass occupying the left nasal cavity, maxillary and
ethmoid sinuses. There is perforation at the medial
aspect of the left orbit and nasal septum but no evidence
of intracranial spread.
Figure 3 High power view demonstrating large pleo-
morphic cells with vesiculated nuclei.and ultrastructural analysis did not reveal the pres-
ence of neurosecretory granules.Discussion
The aetiology of SNUC is unknown, although those
who have survived radiation treatment for retino-
blastoma,5 as well as those who smoke appear to
be at an increased risk.1 Epstein-Barr virus has been
suggested to be an aetiological factor6 especially
in Asian patients,7 but recent studies in the USA,4
Europe8 and in an EBV endemic area9 failed to dem-
onstrate the presence of EBER-1. Previous studies
showing EBV positivity in subsets of SNUC7
probably included lesions that would now be
classified as nasopharyngeal type undifferentiated
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the involvement of EBV in the pathogenesis is unli-
kely,2,4,9 and that the presence of EBV excludes a
diagnosis of SNUC.
The differential diagnosis of an undifferentiated
tumour from the sinonasal region is wide and in-
cludes poorly differentiated squamous cell carci-
noma, nasopharyngeal carcinoma, neuroendocrine
carcinoma, olfactory neuroblastoma, melanoma
and lymphoma.
Nasopharyngeal undifferentiated carcinomas are
composed of cells with indistinct borders, vesicular
nuclei with inconspicuous nucleoli and often have a
marked lymphoplasmacytic infiltrate (lymphoepi-
thelioma). Cytological atypia is less prominent in
NPUC and necrosis is not usually seen. Nasopharyn-
geal carcinomas are positive for EBV.
Olfactory neuroblastomas typically present as a
polypoid mass protruding from the roof of the nasal
cavity and consist of lobules of small cells with
eosinophilic fibrillary intercellular material in a
highly vascular stroma. The tumour cells have
indistinct borders with a round nucleus, fine chro-
matin and little cytoplasm. Nuclear pleomorphism
is inconspicuous and mitotic activity is generally
low. Homer-Wright pseudo-rosettes are com-
mon and ganglion cells may occasionally be seen.
Immunohistochemistry demonstrates staining for
neuroendocrine markers (neurone-specific enolase,
synaptophysin and chromogranin) and S-100 is usu-
ally positive in a sustentacular pattern. Ultrastruc-
turally there is evidence of profuse neurosecretory
granules and neurofilaments.3
Differential diagnosis of SNUC from olfactory
neuroblastoma and neuroendocrine carcinoma
may be difficult because a small proportion of
SNUC may express neuroendocrine markers includ-
ing NSE and chromogranin.3 SNUC however lacks
S-100 and does not show evidence of glandular dif-
ferentiation or rosettes. Cytological atypia and
necrosis are also more extensive in SNUC. When
neuroendocrine markers are observed in SNUC they
tend to be focal, and ultrastructurally no neurose-
cretory granules are evident.
Poorly differentiated squamous cell carcinomas
usually show small areas of obvious squamous dif-
ferentiation or keratinisation and have a different
cytokeratin pattern. SNUC generally express simple
epithelial type cytokeratins (CK 7, 8 and 19), while
squamous carcinomas also express stratified epi-
thelial keratins including CK 5, 6, 13 and 14.8 Neg-
ative staining for these latter cytokeratins would
support a diagnosis of SNUC.
Melanoma and lymphomas may also present as
undifferentiated blue round cell tumours in the
nasopharyngeal region. These tumours are easilydiscounted on the basis of immunohistochemistry.
Melanomas stain positively for S-100, HMB 45 and
melan A, while lymphomas are invariably positive
for CD19 and CD20 as well as other B cell lineage
markers.10Summary and conclusions
Although the diagnosis of SNUC by light microscopy
is difficult and other poorly differentiated tumours
require consideration, these entities can usually be
distinguished on the basis of clinical, microscopic
and immunohistochemical features. SNUC arise
most commonly in the superior nasal cavity, eth-
moid or maxillary sinus and show considerable
cytological atypia and necrosis. There is no evi-
dence of glandular differentiation, rosette forma-
tion or lymphoid stroma and the lesions are EBV
and S-100 negative. Immunohistochemistry typi-
cally shows positivity for low molecular weight sim-
ple keratins. Up to 20% of cases may show some
positivity for EMA, NSE, chromogranin or CD99.References
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